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Evolution of EO based Services in India 
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OCEANSAT-2

OCEAN COLOUR MONITOR (OCM-2)
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Ocean Colour Activities in India 

OCEAN COLOUR OPERATIONAL DATA PRODUCTS, CAL_VAL & DISSEMINATION

� Retrieval algorithms for Ocean colour parameters over case-1 waters, coastal and inland waters

� Inversion algorithms for quantifying absorption and backscattering process (IOP estimation)

� In-situ database on AOP, IOP and in-water constituent concentrations for seas around India

OCEAN & COASTAL BIOGEOCHEMISTRY
� Carbon components (POC, DOC & Phytoplankton Carbon) & Carbon fluxes (Primary, New & Export

production) from satellite
� Photo-synthetically Available Radiation (PAR)
� Nitrate Estimation using Ocean Colour and SST
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Marine Living Resources Management
� Marine GIS based Ecosystem Management

� Fish Stock assessment using Primary production

CLIMATE CHANGE STUDIES

� Decadal scale spatio-temporal phytoplankton variability in the Indian Ocean region

� Cyclone induced productivity

APPLICATIONS FROM INDIAN GEOSATIONERY (INSAT-3D) SATELLITE
� Mapping Aerosols & dust storms
� High temporal resolution SST maps of Indian Ocean



Update on OCEANSAT-2 OCM  

• Removal of yaw

Rotation  on 
March 13, 2014

• Scene to Scene
mosaic have 
improved

• Reduction in 
banding on edges
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April 15-16, 2014 OCM-2 Chlorophyll 

• OCM payload is
working nominally

• Five years of
ocean colour data 
around India & 
Globe 

Dec 26-27, 2014

OCM-2 Chlorophyll 
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Chlorophyll-a          

OCEANSAT-2 OCM
15-16 March 

OCEANSAT-2 OCM 360 m data set for Ocean Biology
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• Massive Phytoplankton Bloom in the Arabian Sea is dominates the ecosystem and causes hypoxia

• Multi year analysis  of satellite data show enhancement in bloom area, this is likely to affect fisheries  



Vicarious Calibration of OCM -2 

Vicarious calibration is considered as a tool for
• verifying the pre-launch calibration data

• evaluating possible sensor decay with ageing

Cal/Val site at Kavaratii in Arabian sea 

• In water sea reflectance data is being collected in low chlorophyll 

waters (<0.125 mg/m3); 

•Under clear atmospheric conditions (AOD870nm < 0.2); using hyper 

spectral instruments; and well calibrated field instruments
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Absolute Radiometric Cal &

Lunar Calibration of OCM -2 

Three Moon acquisitions for OCM-2 were done
26-7-2010,  11-11-2011 and 1 Aug 2012

26 July 2010    11 Nov 2011ROLO Model         OCM measured
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ROLO Model         OCM measured



Global Monthly products from OCM-2 
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Inter Sensor companion of OCM &  MODIS data   

Rrs (488) MODIS Rrs (490) OCM
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Rrs (555) OCMRrs (555) MODIS



Reprocessed  Global Chlorophyll-a distribution  (January, 2012)
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Chlorophyll-a mg/m3



Suspended Sediment  Product  
Gulf of Kachchh, India
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0      50                            > 100  mg/L        



Coastal eddies and plume dynamics

Plume 
ACC

Kakinada

14-April-11

OCM-2 SSC overlaid with OSCAR current Sea surface height (Altimeter)

Plume 

Centerline

Kakinada

1 m/s

ACC

CC

18-May-11



Cyclone Induced
Ocean Productivity

Cyclone Phailin 

Capture by 
OCEANSAT-2 OCM
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In-situ Bio-Optical data collection

•Radiometric measurements

•Spectrophotometeric measurements

•HPLC

•Fluorometry

•CTD

�In-situ data collection in collaboration with other 

National Institutes and Universities.

�Measurement & Analysis according to Ocean Optics 

Protocols
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•CTD

•Microscopy

•Nutrients

•pH

•DO

•Ancilliary data 

•Aerosol optical depth

•C13 and N15 Measurements

•POC & DOC
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Dust Strom Monitoring using INSAT-3D  Imager on April  04, 2015  
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SST Maps from Indian Geostationary Satellite (INSAT-3D)

�High temporal resolution data 
�Split Window thermal bands (10.3-11.3, 11.5-12.5) 
�Spatial Resolution 4 Km

2nd IOCS meeting at San Francisco, USA, June 15-18,2015

INSAT-3D SST (January 31, 2014 Daily Composite )

MODIS (Aqua) SST (January 31, 2014 (Daily
composite )



Future EO Satellites for Ocean Observation 

OCEANSAT-1                  OCEANSAT-2  RISAT-1  SARAL  INSAT-3D      OCEANSAT-3  INSAT-3DR GISAT
GISAT

Continuity of space observations….. 
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OCEANSAT-3
Global Ocean Coverage
Payloads
• 13 Band Ocean Colour Monitor
• 2 Bands for SST
• Ku Band Scatterometer

Status
• PSLV Launch 2017-18
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Oceansat-3 OCM Instrument  

• Oceansat OCM 3 for assured continuity

• 13 Channels in 400-1010 nm range in
comparison

• 2 Channels around 11 and 12 µm for
Sea Surface Temperature

• Bandwidth 10 nm or lower.

• Polar Sun Synchronous Global Mission

• Local Area Coverage at 360m and
Global Area coverage at 1 Km

• Complete Globe coverage in 2 days

Band 
No.

λc

(nm)
Application Potential 

B1 412 Yellow Substance Absorption

B2 443 Low Chlorophyll-a concentration

B3 490 Moderate Chlorophyll –a concentration

B4 510 High Chlorophyll –a concentration

B5 555 Chlorophyll-a reference band

B6 566 Trichodesmium bloom (Phycoerythrin
pigment) detection for nitrogen cycle

B7 620 Algal bloom detection and Sediment
concentration

B8 670 First Baseline for Chlorophyll Fluorescence

Ocean Colour Bands

Baseline Design Review (BDR)
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B8 670 First Baseline for Chlorophyll Fluorescence

B9 681 Chlorophyll Fluorescence detection

B10 710 Second baseline for Chlorophyll fluorescence

B11 780 Atmospheric correction; avoids O2 absorption
band

B12 870 Atm. Correction. Good separation from
previous bands. Better for coastal waters

B13 1010 Atm. Correction. over for coastal waters

SST bands
B14 11250 Sea surface temperature detection

B15 12250 Sea Surface Temperature detection

Old bands New bands

17

Baseline Design Review (BDR)
for OCEANSAT-3 data  

Launch 2018
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OCEAN  & Atmosphere EO Missions – Near Future 
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Thank You 

ISRO-JPL  collaboration 
AVIRIS – Airborne flights in 

India 

- Coastal Ocean Colour Theme 


